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Abstract: According to the concept developed by the Society for Ecological Restoration, ecological restoration is the process
of assisting in the recovery of the degraded, damaged or destroyed ecosystems with varying degrees of human intervention.
Coastal zone is an extremely important carbon pool in the world. High-intensity development leads to serious degradation of
coastal ecosystem and weakening of carbon sequestration capacity of ecosystem. It is urgent to protect and repair the
damaged coastal ecosystem. The change of carbon storage function can indirectly reflect the stability and health of the
ecosystem. Studying the spatial and temporal variation differences and laws of carbon storage in coastal zones can
scientifically guide the protection and restoration of coastal ecosystems. In this paper, the carbon storage function of

Dongying coastal zone in 2005,2010,2015 and 2018 was evaluated by InVEST model, and the dynamic changes of carbon
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storage and ' carbon source carbon sink ' in the study area were analyzed. According to the spatial difference of carbon loss
in coastal zone and the law of ecosystem succession, the restoration scheme was proposed. The results showed that during
2005—2018, a large number of coastal wetlands in the coastal zone were artificially developed, the primary ecological
landscape was destroyed, and the carbon storage function continued to weaken. The total amount of carbon storage decreased
by 1.34 x 10° t in 13 years, among which the evaluation level of carbon storage function of regional ecosystem in 868 km’
was poor and extremely poor. Spatially, the most severely damaged areas are mainly located in the northern, northeastern
and southeastern parts of the coastline, with significant ecosystem destruction and degradation. According to the degree of
carbon loss, Dongying coastal zone is divided into natural recovery area, artificial auxiliary area and ecological
reconstruction area. By Adjusting and changing land use development methods to mitigate damage to the coastal zone
ecosystem from human activities and restoring the native vegetation landscape of the area. In the natural recovery area, it is
suggested to strengthen the protection of the recovery area and stabilize the carbon storage capacity. In the artificial auxiliary
area, it is suggested to rectify the extensive mode of auxiliary area and shape the carbon storage corridor; In the ecological
reconstruction area, it is suggested to return the coastal wetland in the reconstruction area to reverse the trend of carbon loss.
By improving and restoring the carbon storage function of coastal ecosystem, the protection and restoration of the overall

ecosystem in the study area can be realized.
Key Words: coastal zone; InVEST model; ecosystem; carbon storage; ecological restoration
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Fig.2 The fourth stage land use classification in the study area
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Table 1 The information of four types of carbon pools in the study area for different land use types

R M LR H N B if%ﬁé%‘)ﬁ FETH m%ﬁl}éﬁrﬁ

Land use types Abovegmunq Undergroun.d Soil (:a.rbon Dead organic
carbon density carbon density density carbon density

7K H Paddy field 8.5 5.0 26.3 0.3

E4 Dry field 11.0 3.0 17.8 0.4

Mt Woodland 34.2 7.4 19.1 2.8

il Grassland 12.6 5.6 15.8 1.4

A IHIIA River and Lake 1.5 0.5 25.5 0.0

HidH7K PR Reservoir 0.6 0.5 26.7 0.0

TEIHEH Coastal wetland 3.2 0.7 15.3 0.2

F#HH ML Marine aquaculture 0.5 0.4 12.7 1.1

% % B FH Urban land 0.0 0.0 14.0 0.0

HoAth E2 1% I Other construction land 0.0 0.0 14.6 0.0

ERH Salt field 0.0 0.0 14.4 0.0

HYEER A Salt marsh 7.0 2.5 20.0 0.5

I Shallow sea 2.0 1.0 26.0 0.0

3 MRERSSH
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PEGTIE IR Ny 20701.37 hm? | TG0 T ARl 43085.28 hm? , #H 2005 4E73 51820 T 6195.16 hm? F1 21940.64
hm? | B2 R A S R At . 8 G B T, < PR b e P R 3 Sl 3R e P, 5 P B 2 L A
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Table 2 Area transfer matrix of land use types between 2005 and 2018 in the study area
= E Trane PR 2 2
A — kﬁgﬁ$f;;d]lbfer area/ (1;:;% ) e -
Land use types K =4t b ¥ i / il ¥ i A e i i
KRR e g ome OO e gy WE A
7K Paddy field 3.80 97.77  0.00 0.01 0.57 4.14 0.00 336 2550 3.49 0.96 0.00 0.00 139.60
F 4 Dry field 71.31 1086.88  0.02 4.25 2.74 2023 1035 4758  33.14 3227 2461 17.53 0.00 1350.91
Mt Woodland 0.00 0.54  0.00 0.00 0.22 0.00 0.00 0.00 0.16  0.00 0.00 0.26 0.00 1.20
Filh Grassland 0.98 191.53  0.15 39.77 322 1742 2444 6579 10.14  70.76  53.74  59.45 0.00 537.38
I River and Lake 0.15 419 000 010 5172 152 121 1.53 050 1.68  0.66  3.83  0.00 67.10
IKPESTHE Reservoir 279 4341 0.00 2.63 0.24  140.27 0.00  33.06 7.30 2434 11.70 3.14 0.00 263.89
TEIFRH Coastal wetland 0.00 1.97  0.00 0.00 16.21 1.90 1068.67 152.57 2.18 21.84 2391 72.52 0.47 1362.23
73t Marine aquaculture 0.00 6.36  0.00 0.00 2.65 1.13 1.66  239.56 3.08 5479  95.03 0.05 0.00 404.31
% % 3% H b Urban land 0.73 23.00  0.00 0.32 0.13 0.20 0.00 0.67 107.31 1.61 0.00 0.00 0.00 133.97
HoAh 3%
,J{L}%u)ﬂﬂ@ 0.00 3499  0.00 0.38 0.18 1.39 3.97 1.85 13.34 9335 2046  11.36 0.00 181.27
Other construction land
£ 1 Salt field 0.00 0.16  0.00 0.14 0.36 0.00 0.01 7.02 0.16  5.13 4855 0.12 0.00 61.66
HEHEER A Salt marsh 1.51 8472 0.01 3.18 395 1872 45.68  63.41 33.01 72.38  45.18 117.39 0.00 489.15
fF Shallow sea 0.00 0.00  0.00 0.00 0.00 0.00 0.38 0.00 0.00  0.00 0.00 0.02 2177.11 2177.50
St Total 81.28 157553  0.18 50.78 8220 206.93 1156.38 616.40 235.81 381.63 324.80 285.66 2177.58 7175.17
7 - [0 20054 1 201042 X 20154F 1 20184
6 L ™
s r
SRR — 7]
B x
EBEx 3 _
=g 4 _
== ] 7]
(]
®2 30 g
22 |17 7
<
(5]
—
o H ?
i KEBLYE R B FEAH b HH  HAEIRA

3.2 BRFEAFAT S AR
3.2.1 IR R EAL
FETF InVEST R A7 ( Carbon ) AR () - b A1) FH 2780 DU KBk 13 A4 5k 280 P 1 3133045 B T 52 (XA A%

FICHIBRAR R (P 4) o ZERERMT, SIS e fif 2 X TRIMELAE 0.132—0.635 t, FLrH B A% ik it

B3 MREX4EEE AN

FEE | A Main land use types

Fig.3 Change of main land use types in the study area of four periods
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#3 HRRXINHERBREE
Table 3 Total carbon reserves during the four periods in the study area

A0} Year 2005 2010 2015 2018
TRABAT S5t Total of carbon storage/ ( X 107 t) 1.989 1.903 1.869 1.853
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Table 4 Analysis of carbon storage evolution
Fisf 1] B X2 TR P ] B X2 WA
Time periods Partition types Area/ (hm?) Time periods Partition types Area/ ( hm?)
2005—2010 4 i IX 34425.08 2015—2018 il IX. 18842.48
TRIRIX 97113.81 IR IX 22054.55
2010—2015 4 BRI IX 26980.74 2005—2018 BRI IX. 31046.13
T IX. 51361.58 U5 IX. 98630.10

2) WA A7 RE 1 23 [AIE AR Z0AT . 2005—2018 A I] | A% 75 T VA e Ve VA 0, e ARVARE e 5 V8 S5l i I
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22(-0.49—-0.14)4 NG, HxF 4 RER AP TEIT (£ 5) , LBUNBEE X A2 25 5 G052 451 X 3k K% 327 4t
FRRE, HAPBRAE A7 DI RETEAN S5 M 22 A ML IX T AR 20 19465.4 hm? | 540 0 2% 1 X 18 FRZY K 67301.74 hm?
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Table 5 Area of evaluation grades of ecosystem carbon storage function in the study area
YIREPEM %2 Grades of function evaluation R4f Good —f General 2 Poor 2% Very poor
T Area/hm? 438034.72 192985.17 67301.74 19465.40
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Table 6 Area of three types of ecological restoration area
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Fig.9 Zoning map of ecological restoration
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Fig.8 Vegetation reference map for ecological restoration
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